The aim of the study was to compare the grain yield and weed infestation rate of winter wheat in crop rotations with 40, 60 and 80% share of cereals and in continuous cropping. The trial was situated in the area of continental climate. The trial had two parts. In the first part, there were crop rotations with 40, 60 and 80% share of the cereals. Two levels of fertilization were used: H1 mineral fertilization + organic manure Veget; H2 mineral fertilization only. In the second part, winter wheat and spring barley were grown in monoculture. Three variants of fertilization were used: 1 -mineral fertilization; 2 -mineral fertilization + straw of cereals were ploughed; 3 -mineral fertilization + straw of cereals + organic manure Veget were ploughed in the soil. In the years 2006-2009 the grain yield, thousand kernel weight and weed infestation rate of winter wheat in different crop rotations and by the continuous cropping were investigated. The statistically higher winter wheat grain yield (6.50 t ha -1 ) was recorded by 40% share of cereals in crop rotation than by 60% and 80% share of cereals (6.23 t ha -1 ). The grain yield of winter wheat by continuous cropping was lower by 2.24 t ha -1 (34.46%) than in crop rotation with 40% share of cereals. The weed infestation rate by 80% share of cereals in crop rotation was determined 2.4 times higher than by 40% share of cereals.
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INTRODUCTION
The systems of crop rotations in agricultural production are always one of the main agrotechnical measures, which contribute to the increasing of plant production. By rotating the crops we utilize the abilities of some agricultural crops to affect favourably the physical, chemical and biological soil properties. In terms of economic management and the conservation of soil fertility, the crop rotation is irreplaceable. The disrupted balance of agricultural production can be compensated by the well-considered crop rotation with different requirements, for example of a certain nutrient taking. The sequence of crops with a relative share of fertilizing crops improves soil structure, affects soil biodiversity and the content of organic matter with its harvested residua; it also influences the nutrients drawing from soil and affects the environment favourably. The foreign and national experiences prove that the enterprises specialize on the high share of cereals and the measurement of root-crops decreases. In crop rotations the share of cereals integrated after cereals or after oil plants increased markedly. By increasing the share of cereals in crop rotation we expect the decreasing of the grain yield. The decreasing of grain yield is brought about by the damage caused by fungal diseases, the increasing weed infestation rate, as well as the degradation of soil structure and by its negative impact on water and air soil regime. Ellmer and Baumecker (2005) investigated how crop rotations with 50%, 75% and 100% cereal concentration influence the soil status and yield development. With the results of these long-term experiments it was possible to deduce a ranking of agronomic factors influencing the soil organic matter content at sandy soil: organic fertilization (+37%) > crop rotation (+30%) > mineral N fertilization (+20…26%) > irrigation (+2...7%). Jamriška et al. (2006) researched the influence of a cultivar and the agrotechnical measures on the grain yield and the quality of winter wheat. The fertilization of winter wheat by nitrogen did not affect the grain yield, but decreased the thousand kernel weight.
In economic and biological terms the continuous cropping has the most expressive negative effects. Rychlik et al. (2005) observed the regime of soil organic matter in two crop rotations: A) potato -oats -flax -winter rye -faba bean -winter triticale; B) sugar beet -maize -spring barley -pea -winter rape -winter wheat. In addition, each crop was grown in continuous cropping as well. Under the conditions of the crop rotation, a slight increase occurred in the content of organic matter; similar tendencies appeared in most monoculture fields. The increasing of humus in crop rotation A was 0.19%, in crop rotation B 0.37%. The increasing of humus 0.4% was found under the conditions of continuous cultivation of spring barley, oats, flax, winter rye and oats. Humic acids prevailed over fulvic acids in the crop rotation cultivations and in most monocultural fields. However, prevalence of fulvic acids was found under the conditions of continuous cultivation of sugar beet, potato and winter rye. Hoffman et al. (2005) observed the effect of straw fertilization on the dynamics soil organic matter and soil fertility. They found out that an accurate observation of the impact of straw incorporation on the soil fertility is difficult because the change of organic matter is very slow. The evaluation of these changes is demanding because in the top soil layer there are respectable supplies of organic matter. Remešová et al. (2002) investigated the influence of different soil tillage and straw management on the weed spectrum. The number of individual weed species was determined in the area n -long-term (30-year) normal x td -average air temperature ∑ -sum of precipitation 0.25 m 2 of the winter wheat stand by the method of weed counting. Winter wheat was grown in crop rotation (peas, winter wheat, spring barley, oil plant, winter wheat, winter wheat). The highest weed infestation rate was ascertained when winter wheat followed after winter wheat. The highest number of weeds was found in the variant with stubble ploughed under in the depth 0.12-0.15 m, by sowing with exact drill and by burning the straw.
The main objective of our study was to evaluate the impact of different share of cereals in crop rotations and fertilization on the grain yield, thousand kernel weight and weed infestation rate of winter wheat in 2006 and 2009. By continuous cropping of winter wheat the impact of fertilization and cultivar on the grain yield and thousand kernel weight and was evaluated.
MATERIAL AND METHODS
The present results are the component of findings from long-term field experiment which was established in 1974 in the maize producing area in experimental station Borovce -West Slovakia -belonging to the Plant Production Research Center. The field experiment was located on Luvi-Haplic Chernozem on loess. The depth of plow-layer was 0.24-0.28 m. The depth of molic horizon was 0.40-0.55 m; it was differentiated in the upper (eluvial) and under (illuvial) layer. In the depth of 0.50-0.85 m the molic horizon proceeded into calciferous loess. The content of humus was medium (1.8-2.0%), in the plowpan it was low. The soil was characterized by mean to good content of phosphorus, good to high content of potassium, high content of magnesium (the analysis according to Meh-
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Analysis of variance of grain yield and thousand kernel weight in crop rotations SCCR -share of cereals in crop rotation, df -degrees of freedom, MS -mean squares, F -F-test, LSD 0.05 -least significant difference at the level α = 0.05 ment were performed in the respectable terms for given area. The pesticide treatments for individual crops were realized according to the current occurrence of diseases, pests and weeds. The long-term field trial consists of two parts. In the first part, the crop rotations were used with 40, 60 and 80% share of the cereals. Table 2 indicates the crops in these rotations. Two levels of fertilization were applied (Table 3 ). The dosages of P and K were calculated according to the balance methodology (Bizík et al. 1998) . The determination of nitrogen dosage was calculated by the methodology published by Ložek (1998) . In the first part of the trial, winter wheat cultivar Petrana was grown. In the second part of the trial, winter wheat (cv. Petrana and Karolinum) and spring barley were grown in monoculture. To decrease the negative impacts of monoculture growing, various measures were taken, e.g. incorporation of organic matter into the soil and the introduc- Symbols are identical than the Table 5 Fig. 1. The weed infestation rate of winter wheat in crop rotations yield and thousand kernel weight were evaluated by statistical method -analysis of variance. The statistical significance of the data was computed by multipleway analysis of variance (ANOVA). In addition, the LSD multiple range test was used to determine which means differed significantly from the others, using a significance level of 0.05%. These analyses were performed using STATISTICA 6. 1 (StatSoft Inc., Tulsa, USA).
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The thousand kernel weight Table 5 RESULTS AND DISCUSSION From the economic viewpoint, the evaluation of examined factors affects the grain yield, thus more precise differences in grain yield and the growing economy are the most important aspects during the agronomic experiments.
The crop rotations with different share of cereals The grain yield
The grain yield of winter wheat was statistically significantly influenced by the share of cereals in crop rotations, weather conditions in particular years, the interaction between fertilization and particular years, and the interaction between the share of cereals and particular years. By 40% share of cereals in crop rotations ( All symbols are than in Table 9 rainfalls, in June was precipitation deficit -24.3 mm in comparison with long-term normal (Table 1) . The importance of relations between weather conditions and winter wheat grain yield growing presented Vidovič (2005) . He found out that the grain yield of winter wheat in 2001 was statistically significantly higher than in years 1999 and 2000. The difference was 2.4 t ha -1 (38.3%). The weather conditions enabled to obtain the high winter wheat grain yield (8.6 t ha -1 ). At the same time was demonstrated that in years with similar soil and climatic conditions as in year 2001 in Borovce, the additional fertilising of the cultivar Astella will not be necessary if we want to achieve the same winter wheat grain yield. Deike et al. (2008) observed the influence of crop rotation, tillage technique and the treatment against Apera spica venti (L.) BEAUV. The grain yield was influenced by the crop rotation in higher measure than tillage intensity and the pesticide treatment. In accordance with results Kováč et al. (2005) and Jamriška et al. (2006) the statistically significant differences between the variants of fertilization were not observed. In our experiments the average grain yield of winter wheat in variant H 1 (a combination of mineral fertilization with the use of organic fertilizer Veget) was 6.29 t ha -1 and in variant H 2 (mineral fertilization without addition of organic fertilizer Veget) 6.35 t ha -1 (Table  6) .
Thousand kernel weight
By 40% share of cereals in crop rotations (Table  5 , 7) the significantly higher (P ≤ 0.05) thousand kernel weight (37.9) was determined than by 60% share of cereals (36.6 g). Similarly, the grain yield in 2007 thousand kernel weight was considerably lower (34. 
Weed infestation rate
When the proportion of cereals in crop rotations increased, the studies found out a significant increase of the weed infestation rate in winter wheat stands (Fig.  1) . The lowest weed infestation rate in spring was observed in crop rotation with 40% share of cereals (25 pieces m -2 ). The weed infestation rate by 80% share of cereals crop rotation after preceding peas crop was 2.4 times higher than by 40% share of cereals (Fig. 1) . In spring the occurrence of the dominating species was observed: Veronica hederifolia (L.), Viola arvensis (L.) MURR., Stellaria media (L.) VIV. And Cirsium arvense (L.) SCOP. The following species dominated in summer: Fallopia convolvulus (L.) LŐVE, Viola arvensis (L.) MURR., Amaranthus retroflexus (L.) and Cirsium arvense (L.) SCOP. In accordance with results Mačuhová (1990) , Mikulka (1995) and Týr and Pospišil (1999) was observed that the optimal share of cereals in crop rotations strengthen the competitive press of cereals against weeds. However the pesticide use is necessary in case of the occurrence of perennial weed species. Ulber et al. (2009) investigated that the intensity of crop rotation influence and make clear the change in weed species composition in the highest measure. The results show that the preservation of weed species richness and the maintenance of species with important ecological function require not only timing diversity of crops on crop rotations but also the modification of weed control strategies.
The continuous cropping The grain yield
By the continuous cropping of winter wheat (Table 8, 9) the average grain yield in the variant with straw and organic manure Veget incorporation was statistically significantly higher (4.42 t ha -1 ) than in the control variant (4.02 t ha -1 ). Similarly Bakht et al. (2009) observed that the incorporation of the harvested remains increases the winter wheat grain yield in the statistically significant degree. In average the incorporation of the harvested remains increases the winter wheat grain yield 1.31 times. Rodrigues-Lizana et al. (2010) proved that 6.7 kg ha -1 nitrogen and 22.5 kg ha -1 potassium can be released from the harvested remains of winter wheat. The influence of nitrogen from the different sources, of soil tillage, depth and crop rotation on the winter wheat grain yield, the quality and use of nitrogen were investigated by Montemurro (2009) . In accordance with our results it was detected that by mixing organic and mineral fertilization, the highest winter wheat grain yield was reached (5.29 t ha -1 ). In our experiment the cultivar influenced the grain yield of winter wheat statistically significantly ( ping of winter wheat and spring barley on the biomass production, the grain yield and water-use efficiency. All the parameters depended on the rainfall variability found between particular growing seasons. The difference between the highest grain yield of winter wheat in crop rotation with 40% share of cereals and the average grain yield in continuous cropping of winter wheat represents 34.46% (2.24 t ha -1 ). The value of preceding crop for winter wheat was established by Anderson (2008) . Soya, oats -field pea and spring wheat were used as the preceding crops of winter wheat. The winter wheat grain yield was higher by 28% after mixture: oats -field pea than after spring wheat.
The thousand kernel weight
The thousand kernel weight was statistically significantly influenced by weather conditions in particular years and by the interaction of cultivar and particular years (Table 8 ). In 2007 thousand kernel weight (Table  10) 
Weed infestation rate
In sequence 1 the average weed infestation rate in spring was 87 pieces m -2 (Fig. 2) . The lowest weed infestation rate was in sequence with interrupting crop oats (25 pieces m -2 ). The occurrence of dominant species: Veronica hederifolia (L.), Stellaria media (L.) VIV., Viola arvensis (L.) MURR., and Lamiopsis (Lamium) aplexicaule (L.) HOLUB were observed in spring. In summer the highest weed infestation rate of winter wheat was in sequence 1 (10 pieces m -2 ). The lowest weed infestation rate was in sequences with interrupting crops oats and silage maize (5 pieces m -2 ). In summer dominated species: Cirsium arvense (L.) SCOP., Fallopia convolvulus (L.) LŐVE and Galium aparine (L.). In accordance with results Koocheki et al. (2009) , 11 weed species were observed by continuous cropping of winter wheat. The weed infestation rate of winter wheat was 66 pieces m -2 . The change of growing technologies and crop rotation caused the change of weed seeds storage in the soil and weed species composition. For example, by the continuous cropping of winter wheat there was greater occurrence of annual graminaceos weed but higher representation of forbs was in the rotation winter wheat -sugar beet. The weed population in continuous cropping of winter wheat population included 90% graminaceous weeds and pendulous sedge (Carex), whereas in crop rotation sugar beet -winter wheat it was 43% from whole weed number. The forbs represented 55.2% in crop rotation sugar beet -winter wheat, but in continuous cropping of winter wheat they represented 9.4% from whole weed number. The diverse crop rotations which include the crops with different life-cycle e.g. wheat -maize and wheat -sugar beet, can contribute to the decreasing of weed seeds in the soil.
CONCLUSION
In crop rotation with 40% share of cereals the grain yield and thousand kernel weight were statistically significantly higher than in crop rotation with 60% and 80 % share of cereals. The cultivar and fertilization had statistically significant effect on the grain yield by the continuous cropping of winter wheat. By the continuous cropping the thousand kernel weight was statistically significantly influenced weather conditions in particular years and the interaction cultivar and particular years. The winter wheat grain yield in crop rotation with 40% share of cereals was higher than by continuous cropping (difference 2.24 t ha -1 ). In spring the weed infestation rate by 80% share of cereals crop rotation was 2.4 times higher and in summer 2.5 times higher than by 40% share of cereals. The interrupting of winter wheat continuous cropping with interrupting crops: maize on silage and oats caused the strong decreasing of weed infestation rate.
